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FEET INJURIES IN CHILDREN WITH TARSAL COALITIONS
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Introduction. Tarsal coalition is a foot bone malformation, characterized by bony, cartilaginous or fibrosis fusion
between the tarsal bones. It clinically appears as decreased mobility of the tarsal joints. This feature can be predicting
factor for feet injuries.

Aim: This study analyzed the frequency and nature of the injuries of the feet in patients with tarsal coalitions.
Materials and methods. TThe article presents data on the frequency and nature of feet injuries in patients with tarsal
coalitions (22 patients (30 feet) with talocalcaneal coalitions and 28 patients (45 feet) with calcaneonavicular coalitions)
aged 12 to 18 years. The control group included 50 patients (80 feet) with flatfeet without tarsal coalitions, aged 12 to
15 years. The study was a retrospective analysis of anamnestic data of feet injuries.

Results. The study found patients with tarsal coalitions had a significantly higher incidence of ankle sprains (the
general group — 26 patients (52%) versus the control group - 12 (24%).

Conclusion. Tarsal coalition can be predicting factor to feet injuries. Patients with tarsal coalitions should consider
this concern for sports activities. They can use different orthoses, tape, or choose not to engage in traumatic sports to
avoid ankle sprains.
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TPABMbI CTOIT Y NAUMEHTOB C TAP3AAbHbBIMU KOAAULIMAMMU
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Beegenne. Tap3anbHble KOQIUIMM — 9TO HOPOK Pa3BUTHS KOCTEH CTOIIBI, XapaKTePU3YIOLUINIICs KOCTHBIM, pubpos-
HBIM WM XPAILIEBBIM CpallleHNeM MEXIY HeCKONbKMMM KOCTAMU NpPeIIIOCcHbl. KnnHudeckn JaHHasA IaTOMOTMA MIPO-
SABJIACTCS OTpaHMYeHMeM MOOVIBHOCTU CYCTaBOB IIPEAIUTIOCHBI. DTa 0COOCHHOCTh MOXKET BBICTYIIATD IIpefpacIioyara-
omuM ($akTOpoM K TpaBMaM CTOIL

IMenp mccnepoBanuA: aHaIM3 YaCTOTHI M XapaKTepa TPaBM CTOI Y IALMEHTOB C Tap3a/bHBIMU KOATULMAMMA.
Marepuanbl M MeTOAbI. B crarbe NIpencTaBlIeHbl JaHHbIE O YACTOTE M XapaKTepe IOBPEXIEHUI CTOI y NalMEeHTOB
C Tap3aJbHBIMIU KOAIMLMAMY B Bo3pacTe oT 12 o 18 net; u3 Hux 22 nanuenTa (30 cTOI) MMenM TapaHHO-MATOYHYIO,
28 manyeHToB (45 CcTOI) — MATOYHO-TAbeBUIHYI0 KOAIMIMIO. B KOHTpONIbHYIO Ipyny 6bUIM BKIIOYeHDI 50 HmanyeH-
TOB (80 CTOI) C IUIAHO-BaJBI'YCHBIMU Jle(OpMalVsAMU CTOI 0e3 Tap3a/JbHBIX KOaIMIMil B Bo3pacTe oT 12 o 15 jeT.
VlccnenoBanne mpencTaBasio co60il peTpOCIIEKTUBHBIN aHA/MN3 AaHAMHECTUYECKUX JAHHBIX, TPV KOTOPOM BBIIONHS-
JIOCh COIIOCTABJIEHNE IIOTYYEHHbIX PE3y/IbTaTOB MEX/y MaleHTaMy OCHOBHOI ¥ KOHTPOJIBHON TPYIIIL.

Pesynbrarpl. B mpouecce ucciefoBanusa yCTaHOBIEHO, YTO Y IALMEHTOB C Tap3a/JbHBIMM KOUIMLMAMU JOCTOBEP-
HO 4Yallle BCTpeYyanlch 3MM30/bl PACTSKEHMUs CBA30K IOJIEHOCTOIIHOIO CyCTaBa: OCHOBHAsA TIpyIlla — 26 IAlMeHTOB
(52 %), xourponpHasg — 12 (24 %). B obeux rpymmax npeo6najgaa MHBEP3UOHHDI MeXaHM3M TPaBMBL.

3axnmouenue. TapsanbHasd KOQIMIUA MOXKET BBICTYIIATh IIpepaclolaraloliuM K TpaBMe CToIbl (akropoMm. Ilarmen-
TaM C Tap3a/IbHBIMU KOQIULUSIMU CIeAyeT YIUThIBATh JAHHYI0 OCOOEHHOCTD IIPM 3aHSITIX CIOPTOM, UCIOIB30BAaTh
pasInyHble OpPTE3bl, TEMNMPOBAHNE M HE 3aHMMATbCA BBICOKOTPABMATMYHBIMM BUJAMI CIOPTA IIPY HAJIUYUU SIN30-
JOB PACTsDKEHMA CBSA3OK CTOIIBI B aHaAMHeE3e.

KnroueBbie cnoBa: Tap3a/bHbIE KOAMNINY, TPAaBMbI CTOIIbI, PACTAKEHNA CBA3OK T'OJI€EHOCTOIIHOIO CyCTaBa.

Introduction combined with planovalgus deformities, but this

A tarsal coalition is a congenital bone, fibrous disease may not be accompanied by a change in
tissue, or cartilaginous fusion between two or more the shape of the foot [2]. The main clinical feature
tarsal bones [1]. Tarsal coalitions are frequently in patients with this disease is restricted mobility
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of the joints in the middle and rear parts of the
foot [3, 4]. This feature can be a predisposing factor
for foot trauma. On examining patients visiting an
injury care center with ligament sprains, Snyder et
al. revealed that 63% of them have radiographic
signs of tarsal coalitions [5]. On the other hand,
Boland has raised many questions while reviewing
this article: first, based on the data submitted by
the author, an excessively high frequency of tarsal
coalitions in the population can be discussed;
second, it seems strange that patients with tarsal
coalitions in addition to episodes of ligament
sprains have no other clinical manifestations such
as periodic pains in the feet and peroneal spasm;
and third, the authors have not explained the
prevalence of damage to the lateral ligaments of
the ankle joint.

Despite a large number of publications on
diagnostics and treatments of tarsal coalitions, studies
detailing the frequency and nature of foot injuries
in patients are few and fragmented. Moreover, there
are data in the literature indicating that platypodia
can be a predisposing factor for ankle joint damages
[6]. Because platypodia is typical for most patients
with tarsal coalitions [3], the significance of tarsal
coalitions itself as a predisposing factor for foot
trauma remains unresolved.

Therefore, the aim of this study was to analyze
the frequency and nature of foot injuries in patients
with tarsal coalitions.

Materials and methods

We conducted a retrospective analysis of the
frequency and nature of foot injuries in patients with
tarsal coalitions. Participants of this study included
50 patients (75 stops) (29 males and 21 females; age,
12-18 years) with spastic flat foot who had tarsal
coalitions verified by radiological examinations
(radiography and computed tomography). Among
50 patients, 22 (30 feet) had talocalcaneal coalitions
and 28 (45 feet) had calcaneonavicular coalitions.
The control group included 50 patients (80 feet)
with planovalgus deformities of the feet without
tarsal coalitions (27 males and 23 females; age,
12-15 years). Patients in the control group visited
the polyclinic of the Turner Institute for platypodia;
however, the possibilities of tarsal coalitions were
excluded by similar imaging examinations. All
patients (or their representatives) voluntarily signed

the informed consent to participate in the study
and underwent surgical interventions.

In terms of weight growth characteristics,
degree of foot deformities, nature of motor activity,
sports, and use of orthopedic footwear, there were
no significant differences between the groups.

The criterion for establishing the injury (both
primary and repeated) was the availability of extracts
from medical records (outpatient card of the child,
conclusions established by traumatologists and
surgeons after examining patients with injuries, and
a radiograph or its description). Upon taking the
history of patients in the study and control groups,
the number and nature of foot trauma as well as
circumstances under which such injuries occurred
were revealed. Given the retrospective nature of the
study, it was not possible to objectively determine
which ligamentous structures were damaged. In
this context, we made a conditional division of
the injury mechanism depending on the position
of the foot while experiencing the traumatic force
and leading mechanism of the trauma, which was
elucidated retrospectively based on the patient’s
and parents’ interviews. The division was made on
the basis of inversion and eversion mechanisms of
injuries. In case of inversion mechanism, traumatic
force was exerted when the foot was positioned
inward in combination with the external rotation
of the tibia (inversion), which resulted in damages
to lateral collateral ligaments, including the anterior
and posterior astragalofibular ligaments and the
tibulocalcaneal ligament. In case of the eversion
mechanism, the foot was positioned outward and the
tibia was rotated inward, which resulted in damages
to the medial collateral ligaments (portions of the
deltoid ligament, anterior and posterior tibiotalar
ligament, tibionavicular ligament, and calcaneotibial
ligament).

The data obtained were analyzed by methods of
variation statistics. The normality of data distribution
was determined using the Kolmogorov-Smirnov
test, and differences between the two independent
(study and control) groups were determined using
the Mann-Whitney U test. Differences between the
groups were considered significant at p < 0.05.

Results

Analysis of medical records of the patients in
the study and control groups (both platypodia and
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tarsal coalition and platypodia without coalition,
respectively) revealed no fractures and open lesions
in the foot bones and ankle joint at the time of the
study. Traumatic injuries (diagnosed as “ligament
sprains,” “soft tissue injuries,” “bruises,” etc.) were
noted in 26 patients (52%) in the study group and
in 12 (24%) in the control group. It should be noted
that only in eight patients (16%) in the study group
and in five patients (10%) in the control group,
these injuries were the reason for emergency visit
to the trauma unit where radiographs were taken
and patients were diagnosed with ligament sprain
of the ankle joint. The remaining patients were
diagnosed by a traumatologist or a surgeon in the
polyclinic. In most patients with tarsal coalitions
(92%), ligamentous apparatus injuries of the ankle
joint were observed after the age of 12 years.
When analyzing structures of the ankle joint area
susceptible to damage, it was found that lesions to the
lateral collateral ligaments predominated in patients
with calcaneonavicular coalitions, which was the
inverse mechanism of injury (12 of 14 patients). In
contrast, lesions in the medial and lateral collateral
ligaments were approximately equal in patients with
talocalcaneal coalitions (five patients had lesions in
the lateral collateral ligaments, whereas seven had
lesions in the medial ligaments). In the patients in

the control group, lesions in the lateral collateral
ligaments predominated (10 patients). It should be
noted that only four patients in the study group and
10 patients in the control group were constantly
engaged in sports. Foot injuries occurred because of
daily physical activities, such as walking, running,
and jumping from a height not more than 50-100
cm, in 22 patients (85% of all injuries) in the study
group and in eight patients (67% of all injuries) in
the control group,. Data on the frequency of lesions
in the ligament structures are presented in Table 1.

According to the data shown in Table 1,
lesions in the ligaments stabilizing the ankle joint
in patients in the study and control groups had
certain regularities. There were no differences in the
incidences of foot injuries in patients with different
types of coalitions, but there was a high incidence of
damage to the medial collateral ligaments in patients
with talocalcaneal coalitions. It was also noted that
foot traumas in patients with planovalgus deformities
occurred at the age of 6-7 years and 12 years in
patients with tarsal coalitions, which coincided with
the average time for ossification of coalitions.

In one patient with a fibrous form of the
calcaneonavicular coalition along with repeated sprains
of the lateral collateral ligaments of the ankle joint, a
fracture of the anterior process of the heel bone was

Table 1

Distribution of lesions between lateral and medial collateral ligaments of the ankle joint in patients in the study
and control groups

Injured ligamentous

Study group

Control group

structures Talocalcaneal coalition Calcaneonavicular coalition
Lateral ligaments 10 %/5 24 %/12 20 %/10
Medial ligaments 14 %/7* 4 %/2 4 %/2
Total 52 %/26* 24 %/12

*p < 0.05 compared with the control group

a b

c

Fig. 1. Patient H, 16 years old. Diagnosis: Fibrous form of calcaneonavicular coalition, fracture of anterior process of the
heel bone. a — a separate fragment of the anterior process of the heel bone is visualized; b — cartilaginous model of an
elongated anterior process msToynoit kocty; ¢ — a fragment of the anterior process of the heel bone during surgery (arrow)
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retrospectively diagnosed. During sports, the girl
tucked the foot (inversion mechanism of the injury),
which resulted in swelling on the outer surface of the
ankle joint and pain. The patient received treatment in
a primary care facility for ligament sprain of the ankle
joint; however, because of prolonged pain, computed
tomography of the foot was performed and a fracture
was found, which required surgical intervention, such
as removal of the fragment (Figure 1).

Discussion

We found that ankle joint sprains were
significantly higher in patients with tarsal coalitions
than in patients in the study group. The predisposition
of patients with tarsal coalitions to foot injuries can
be explained with impaired biomechanics. Foot
injuries occur when the magnitude of traumatic
force exerted during inversion/eversion of the foot
or relative rotation of the tibia exceeds the strength
of the tendon-ligamentous or bone apparatus of
the foot. The combined work of the subtalar and
the Shopar joints along with the elasticity of the
tendon-ligamentous apparatus allows the load to be
evenly distributed between all parts of the foot under
forced eversion and inversion. Accordingly, the
damage should occur only with sufficient traumatic
force. In patients with tarsal coalitions, normal
movements of the tarsal joints were impaired,
which instead of allowing the distribution of intense
short-term load evenly, had localized it in separate
parts of the tarsus, thereby causing damage. The
high frequency of trauma occurred because of the
eversion mechanism in patients with talocalcaneal
coalitions may be due to their more pronounced
planovalgus deformities of the feet, which in the
rigid position of the posterior part makes it difficult
to perform foot inversion; thus, injuries occurred
because of the eversion mechanism.

Conclusion

The tarsal coalition can be a predisposing factor for
foot trauma. It seems that the possibility of foot trauma
depends on the degree of decrease in mobility of the

Information about the author

joints in the middle and rear parts of the foot as well
as in the decompensation of biomechanical capabilities.
Patients with tarsal coalitions should take these features
into account while performing sports. They should
use various orthoses and taping and avoid engaging
in highly traumatic sports if they have a history of
ligament sprains in the foot. Moreover, children aged
over 12 years with repeated ligament sprains in the foot
and ankle joint should undergo in-depth examinations
to exclude the possibility of tarsal coalition.
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